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An empirical study on the motivations underlying augmented reality games:  
The case of Pokémon Go during and after Pokémon fever 
 
Highlights 
Through two studies we identified 10 motivational factors of Pokémon Go use. 
The factor structure of this measure was stable during and after Pokémon fever. 
Three game-specific motivations were: Outdoor Activity, Nostalgia, and Boredom. 
Impulsivity was unrelated to Pokémon-Go motives. 
Competition and fantasy motivations predicted problematic gaming behavior. 
 
Abstract 
In 2016, Pokémon Go became the most popular game in the history of smartphone games and 
was among the first games to feature geo-located augmented reality (AR) elements. The goal 
of the present research was to obtain a deeper understanding concerning the motivations 
underlying Pokémon Go use and to create a measure that assesses these motivations. By 
extending the framework of the Motives for Online Gaming Questionnaire, three new factors – 
Outdoor Activity, Nostalgia, and Boredom – were added based on the findings of qualitative 
analysis, and which led to the creation of the Motives for Online Gaming Questionnaire - 
Pokémon Go extension (MOGQ-PG). Confirmatory factor analysis was carried out on a sample 
of Pokémon Go players (N = 621). Results demonstrated that the final 37-item, first-order, 10-
factor model had appropriate factor structure and internal consistency. A second follow-up 
study on Pokémon Go players (N = 510) examined associations between gaming motivations, 
problematic use, and impulsivity. Results demonstrated that impulsivity was not related to the 
MOGQ-PG motives. Results also showed that competition and fantasy motivations predicted 
problematic gaming behavior. The present research is the first empirical contribution to the 
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assessment and understanding of the motivational background of playing AR games such as 
Pokémon Go. 
 
Keywords: Augmented reality games; Confirmatory factor analysis (CFA); Gaming motivation; 
MOGQ-PG; Pokémon Go; Psychometric scale development 
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1. Introduction 
1.1 The Pokémon Go phenomenon 
Over the last 15 years, most videogames have traditionally been played online or offline. 
Recently, new forms of games (most notably Pokémon Go), implementing augmented reality, 
have become popular worldwide. Over 100 million users from 30 countries downloaded 
Pokémon Go within a few weeks, and were reported to be playing it for 26 minutes in an average 
day (Smith, 2016). Considering the unparalleled popularity of this new game, the popular media 
has asked what the key motivations are behind playing this game (Griffiths, 2016). The primary 
goal of the present study was to identify the motivational factors that explain this new playing 
phenomenon. In order to achieve this goal, the pre-existing theoretical framework of online 
motivational literature was extended (Demetrovics et al., 2011) with new motives that appeared 
to be relevant in the playing and popularity of augmented reality games. 
In recent years, smartphones became more advanced with the inclusion of a built-in 
camera, GPS for navigation, and Internet connectivity (Chou & ChanLin, 2012). This 
technological evolution facilitated the emergence of augmented reality (AR) technology. AR 
mixes the real and the virtual world by creating a user-centered environment, where the real 
world is augmented or complemented with computer-generated elements (such as graphical 
objects), leading to a deeper immersion (Baranowski, 2016; Chou & ChanLin, 2012; Graham, 
Zook, & Boulton, 2012). This technology has already been employed in campus and library 
touring (e.g., Chou & ChanLin, 2012; Hahn, 2013), tourism (Yovcheva, Buhalis, & Gatzidis, 
2012), education and learning (e.g., Dunleavy & Dede, 2014; Wu, Lee, Chang, & Liang, 2013), 
and more recently, gaming. 
As noted above, arguably one the most popular augmented reality games at present is 
Pokémon Go. The Pokémon franchise was originally created by a Japanese videogame 
designer, Satoshi Tajiri. In the mid-1990s, Tajiri developed videogames for Nintendo’s Game 
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Boy devices, introducing the world of ‘Pocket Monsters’, in which the players are instructed to 
collect all the Pokémon species they find in virtual cities. In the early 2000s, the story of 
Pokémon videogames was adapted into an anime series, and which also became increasingly 
popular outside Japan (Soromjai, 2000). Ever since the adventures of Ash Ketchum (an 
ambitious Pokémon Master of the animated series) attracted many young viewers, the Pokémon 
franchise has expanded rapidly. As a result, movies, comics, trading cards, toys, and other 
productions were manufactured as part of the “Gotta Catch ‘Em All” global media sensation. 
The latest wave of this phenomenon was initiated by The Pokémon Company in the summer of 
2016, when Pokémon Go was introduced to millions of smartphone users. 
In this game, the user creates an avatar and then chooses a team to fight with. The game 
takes into consideration the user’s geographical location and by moving around in real world 
surroundings, the player can find and capture “wild” Pokémon. Furthermore, while on the 
move, the player can find other resources that can be useful in developing the captured Pokémon 
species. For instance, one can find eggs containing Pokémon that will hatch over time, and 
different items that can help in capturing them. Players can participate in battles in which they 
can improve their skills by challenging other players who have control over the Pokémon gym 
(i.e., the battle arena). The main purpose of the game is to collect all the Pokémon species and 
improve their abilities.  
 
1.2 The motivational background of playing Pokémon Go 
Despite the fact that  research regarding AR gaming motivation has a relatively short 
history (as indicated by Baranowski, 2016), the comprehensive theoretical model of online 
gaming motivations posited by Demetrovics et al. (2011) was considered by the present authors 
to be the most appropriate approach to assess the motivation of playing AR games such as 
Pokémon Go. Motivation can be defined as “the process of starting, directing and maintaining 
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physical and psychological activities; includes mechanisms involved in preferences for one 
activity over another and the vigour and persistence of responses” (Gerrig, Zimbardo, 
Campbell, Cumming, & Wilkes, 2010, p. 409). 
In the present study, consideration of previous research examining online gaming 
motivations that have a strong inductive (empirical) or deductive (theoretical) background and 
good psychometric properties were taken into account. The basis of the present assessment was 
the Motives for Online Gaming Questionnaire (MOGQ; Demetrovics et al., 2011) which 
includes seven motivational factors for playing online games. The Social dimension of the 
MOGQ reflects on the motivation of playing with others, and sharing the experiences. Escapism 
contains items focusing on the escapist motivation of players to dissociate themselves from 
reality and real-life problems. The Competition dimension represents the motivation to defeat 
others and win. The Coping dimension comprises items emphasizing the role of games in 
coping with distress and getting into a better mood. Skill Development refers to motives of 
improving coordination, concentration, and other cognitive skills. Fantasy refers to the motives 
of stepping outside the boundaries of the real world. Finally, the three items of the Recreation 
factor emphasize the entertaining and relaxing aspects of gaming. 
 
1.3 Pokémon Go playing motivations, impulsivity, and problematic gaming 
To the best of the authors’ knowledge, very little prior research has focused on the role 
of impulsivity in problematic gaming (e.g., Liau et al., 2015; Metcalf & Pammer, 2014; Nuyens 
et al., 2016). However, in the existing literature, a diverse conceptualization of impulsivity 
exists (e.g., Patton, Stanford, & Barratt, 1995; Mischel, Shoda, & Rodriguez, 1989; see also 
Whiteside & Lynam, 2001). Whiteside and Lynam (2001) developed the multidimensional 
UPPS Impulsive Behavior Scale in order to examine the multifaceted concept of impulsivity. 
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According to Whiteside et al. (2005), impulsivity refers to feeling pressured to engage in a 
behavior or feeling like having to give in to it. 
Impulsivity appears to be a risk factor for engaging in maladaptive, deviant, and 
problematic behaviors. For instance, positive correlations have been found between dimensions 
of impulsivity and problematic online behaviors such as problematic internet use (Burnay, 
Billieux, Blairy, & Larøi, 2015; Mottram & Fleming, 2009). Within online-related activities, 
problematic gaming has been found to be positively related to impulsivity (Liau et al., 2015; 
Metcalf & Pammer, 2014; Nuyens et al., 2016). However, no prior studies have examined how 
gaming motivations are related to impulsivity. Thepresent study attempted to identify which 
motivational aspects of playing Pokémon Go are related to impulsivity. Based on the 
association between gaming motivations and problematic gaming (Király et al., 2015), as well 
as considering the previously explored links between impulsivity and problematic gaming (Liau 
et al., 2015; Metcalf & Pammer, 2014; Nuyens et al., 2016), it was expected that specific 
motivational variables would be related to impulsivity that were found to be predictors of 
problematic gaming (i.e., escapism and competition).  
 
1.4 The aims of the study 
Building on the motivational framework of the MOGQ (Demetrovics et al., 2011), the 
aim of the present research was to explore the motivational background of playing Pokémon 
Go. More specifically, Study 1 explored whether there are additional motivational factors 
underlying the playing of Pokémon Go, whereas Study 2 investigated the associations between 
the motivational factors, problematic gaming, and different aspects of impulsivity as 
personality-related variables. 
 
2. Study 1 
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The aim of the first study was to create a short assessment instrument to assess Pokémon Go 
playing motivations. The construction of relevant factors was considered on the basis of prior 
findings regarding the motivational background of playing online games (Demetrovics et al., 
2011). Furthermore, qualitative research was conducted to explore possible additional motives 
for playing Pokémon Go. 
 
2.1. Methods 
2.1.1. Item Construction 
The aim of the present study was to identify possible additional motives of gaming 
motivations specific to Pokémon Go (compared to the original MOGQ motives). To attain this, 
a qualitative exploration was performed on a sample of 37 participants (35.14% female; Mage = 
22.03 years, SD = 5.10) who were regular players of Pokémon Go. The participants were 
recruited from a Hungarian Pokémon Go-themed online community that had more than 2,000 
members. The administrator advertised the call for participation. Using an online questionnaire, 
participants were invited to complete the following sentence: “I play Pokémon Go because…”. 
A total of 117 motivations were collected, of which 114 were considered as the basis for the 
creation of new motivational factors (those omitted were the ones that did not make any sense 
to the research team). 
Following this, three expert raters independently selected responses that could not be 
categorized into any of the original seven motivational dimensions of the MOGQ (27.35% of 
the responses). All raters were psychologists with prior experience in the field of motivation 
research and qualitative methods. If consensus could not be achieved regarding the 
classification of a response statement, raters were then allowed to discuss the statement (5% of 
the responses). Based on the motivational factors identified in previous online gaming literature 
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(Demetrovics et al., 2011), responses that did not reflect any of the original MOGQ 
motivational dimensions (31 responses) were coded to form three new categories on the basis 
of content analysis: Outdoor Activity (13 responses which emphasized that Pokémon Go 
encourages players to walk out of their rooms and breathe some fresh air), Nostalgia (seven 
responses which referred to the experience of viewing the anime series entitled ‘Pokémon’ in 
the early 2000s, and wishing to revive old memories), and Boredom (11 responses which 
referred to the motive of passing time playing when there is nothing else to do). After the 
exclusion of duplicates (i.e., matching content), 15 Pokémon Go-specific items (five per factor) 
remained that were rephrased by the research team to conceptually reflect the respective factor 
in a wide variety of different ways, and were added to the original 27 items of the MOGQ.  
 
2.1.2. Participants and procedure 
A total of 1068 participants completed the online survey. In the analysis, individuals 
who did not provide an informed consent (n = 104) were excluded, along with responses (i) that 
had severe inconsistencies (n = 1), (ii) by under-aged participants (n = 45), and (iii) that 
indicated they had not played Pokémon Go (n = 297). Therefore, the final sample comprised 
621 participants aged between 18 and 54 years (Mage = 22.57 years, SD = 4.37).  
The average amount of time spent playing Pokémon Go was 10.42 hours during the 
week preceding the data collection (SD = 12.22). Nearly half of the participants (n = 303) played 
Pokémon Go daily on their mobile phones (48.79%), whereas 240 played 2-6 times per week 
(38.63%), and 78 played only weekly or rarely. Only 14 participants reported to play on other 
platforms than their mobile phones (2.25%). A multiple-choice question (in which participants 
could endorse more than one category) revealed that the majority of participants (n = 382) 
played Pokémon Go alone (61.51%), whereas some individuals played with their friends 
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(55.87%), partner (32.36%), random people who played Pokémon Go at the same place 
(24.32%), brothers or sisters (22.71%), and parents (4.51%). 
The study was carried out with the approval of the Institutional Review Board of the 
research team’s university and performed in accordance with the Declaration of Helsinki. 
Participants were recruited from the largest Hungarian communities on social networking sites 
that thematically focused on online games (n=3) and anime (n=4) in July 2016 when the 
popularity of Pokémon Go use was at its peak in Hungary. Two of the anime communities 
comprised about 200 members, whereas the other five groups had 2,000-8,000 members. Since 
the Pokémon franchise gained much attention in the early 2000s in Hungary, the present authors 
considered that anime enthusiasts who were fans of the Pokémon anime series would also be 
affected in the Pokémon Go phenomenon. Before completing an online survey, participants 
were informed about the aims of the study and were asked to provide informed consent by 
ticking a box if they were over 18 years and agreed to the terms of the study. The participation 
in the survey was voluntary and anonymous.  
 
2.1.3. Measures 
2.1.3.1. Pokémon Go-specific variables.  The Pokémon Go playing activity (i.e., time 
spent playing, platform, social connectedness) of the participants were recorded. Furthermore, 
two questions assessed participants’ attitude and exposure to Pokémon anime. First, participants 
were asked to indicate the frequency of viewing Pokémon prior to the introduction of Pokémon 
Go (1 = never, 2 = rarely, 3 = some of the time, 4 = often, 5 = very often). Second, they were 
asked how much they liked Pokémon prior to the introduction of Pokémon Go (1 = I did not 
like it at all, 2 = I rather disliked it, 3 = I was neutral, 4 = I rather liked it, 5 = I liked it very 
much). For further analysis, players were separated into two categories based on their previous 
experiences with Pokémon. Players who reported a high frequency of viewing Pokémon anime 
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prior to the introduction of Pokémon Go (often or very often) and exhibited the most positive 
attitudes toward it (indicated by the highest degree of liking) were categorized as old Pokémon 
fans (n = 351), whereas players who had only sometimes, rarely or never viewed Pokémon prior 
to the introduction of Pokémon Go and indicated a relatively low degree of liking (e.g., ‘I was 
neutral’, ‘I did not like it at all’) were categorized as new Pokémon fans (n = 270). 
2.1.3.2. Motives for Online Gaming Questionnaire - Pokémon Go extension (MOGQ-
PG). Gaming motives were assessed using the 27-item MOGQ and the 15 new items that were 
created for the purpose of this research. The MOGQ was adapted for Pokémon Go playing by 
changing “online games” to “Pokémon Go” in the instructions. The original seven motivational 
factors were the following: Social (four items; e.g., “because I can meet many different 
people”), Escape (four items; e.g., “because gaming helps me to forget about daily hassles”), 
Competition (four items; e.g., “because I enjoy competing with others”), Coping (four items; 
e.g., “because it helps me get rid of stress”), Skill development (four items; e.g., “because it 
improves my skills”), Fantasy (four items; e.g., “because I can be in another world”), and 
Recreation (three items; e.g., “because it is entertaining”). Respondents indicated the frequency 
of motives on a five-point Likert scale (ranging from 1 = ‘almost never/never’ to 5 = ‘almost 
always/always’).  
 
2.1.4. Statistical analysis 
Confirmatory factor analysis (CFA) was performed to assess the psychometric 
properties of this new measure that integrated the original and the additional gaming motivation 
dimensions. For this analysis, Mplus 7.3 was used (Muthén & Muthén, 1998-2015) with the 
weighted least squares mean- and variance-adjusted (WLSMV) estimator.  
 
2.2. Results 
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2.2.1. Confirmatory factor analysis – Creation of the Motives for Online Gaming Questionnaire 
– Pokémon Go extension (MOGQ-PG) 
Before testing the 10-factor structure of the MOGQ-PG, further item selection was 
performed based on methodological considerations. After the first item selection, which was 
based on the content of qualitative responses, the research team limited the number of items in 
each factor in order to construct a short tool for assessing Pokémon Go playing motives. Given 
that four items can adequately define a latent construct (similar to that of Demetrovics et al., 
2011), a maximum of four items in each factor was determined as the upper limit. In order to 
preserve the content validity of the subscales, the item selection was performed focusing on 
both the factor loadings and the content of the items. Here, the aim was—by using the 
qualitative statements—to select those items that conceptually represented the content of the 
factors in a wide variety, and strongly loaded on their respective factors. Subsequently, two 
items were excluded from the Boredom and the Nostalgia factors due to the relatively low item-
total correlations. Regarding the Outdoor Activity factor, four items were selected that reflect 
on the two aspects of this motivation, namely playing to become healthier by walking and 
playing to spend time in the nature. This final solution resulted in 37 items and 10 factors and 
was examined with CFA to test its appropriateness. 
This final model (see Table 1) indicated an adequate fit to the data (χ2 = 1755.421; 
degrees of freedom = 584; p < .001; CFI = .963; TLI = .958; RMSEA = .057 [.054 – .060]). All 
factor loadings were high (λ = .68 to .95), while inter-factor correlations were moderate (r = .26 
to .84). Cronbach’s alpha values were also good (α = .77 to .92). According to these results, the 
final 10-factor model demonstrated an adequate fit and internal consistency, reflecting the 
structural construct of the theoretical model. The final, 37-item list comprises all 27 MOGQ-
items, and 10 items of the three new, Pokémon Go-specific factors. A second study investigated 
the relationships between the motivational factors, problematic gaming, and impulsivity. 
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Table 1  
Parameter estimates, descriptive statistics and reliability indices for the Online Gaming 
Questionnaire-Pokémon Go extension (MOGQ-PG) on Sample 1 (N = 621) 
I play Pokémon Go… α 
Descriptive statistics Factor 
loadings 
 
Range Mean SD 
Social .89 1-5 2.34 1.11  
1. … because I can get to know new people     .90 
10. … because I can meet many different people     .94 
21. … because it is a good social experience     .82 
32. … because gaming gives me company     .90 
Escape .85 1-5 2.02 1.06  
2. … because gaming helps me to forget about daily 
hassles 
    .80 
12. … because it makes me forget real life     .86 
22. … because gaming helps me escape reality     .93 
33. … to forget about unpleasant things or offences     .84 
Competition .92 1-5 2.45 1.24  
4. … because I enjoy competing with others     .85 
13. … because I like to win     .91 
23. … because it is good to feel that I am better than 
others 
    .91 
34. … for the pleasure of defeating others     .95 
Coping .80 1-5 2.27 0.96  
6. … because gaming helps me get into a better 
mood 
    .77 
15. … because it helps me get rid of stress     .83 
25. … because it helps me channel my aggression     .78 
35. … because it reduces tension     .85 
Skill development .87 1-5 1.95 0.95  
7. … because gaming sharpens my senses     .79 
17. … because it improves my skills     .88 
26. … because it improves my concentration     .88 
36. … because it improves my coordination skills     .87 
Fantasy .86 1-5 2.23 1.16  
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8. … because I can do things that I am unable to do 
or I am not allowed to do in real life 
    .68 
18. … to feel as if I was somebody else     .86 
28. … to be somebody else for a while     .94 
37. … because I can be in another world     .89 
Recreation .77 1-5 4.00 0.87  
9. … for recreation     .77 
19. … because it is entertaining     .81 
30. … because I enjoy gaming     .89 
Outdoor activity .92 1-5 3.00 1.24  
11. … because it gets me moving     .89 
24. … because I spend more time in the fresh air     .86 
29. … because it provides the daily dose of exercise     .90 
31. … because I can get out of the house     .92 
Nostalgia .92 1-5 3.57 1.32  
5. … because it reminds me of my childhood     .94 
16. … it is nostalgic     .94 
27. … it brings up old memories     .89 
Boredom .78 1-5 2.80 1.12  
3. … at least I am not bored meanwhile     .79 
14. … otherwise I would be bored     .94 
20. … time goes faster     .89 
Note.α = Cronbach’s alpha value; SD = standard deviation. The instruction was the following: 
People play Pokémon Go for different reasons. Some reasons are listed below. Please indicate 
how often you play Pokémon Go for the reasons listed below by clicking on the appropriate 
response – almost never/never (1), some of time (2), half of the time (3), most of the time (4), 
almost always/always (5). There is no right or wrong answer! We are only interested in your 
motives for playing. 
 
2.2.2. Associations between Pokémon Go playing motives and demographic characteristics 
The highest mean scores were found in the Recreation and Nostalgia motives, whereas the 
lowest scores were observed in Escape and Skill Development motives (see Table 2). Only one 
motive (Recreation) had higher scores than the three new motivational factors. There were 
significant mean differences across gender on the Social t(562) = 3.97, p < .001 and 
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Competition motives, t(557) = 4.83, p < .001 with men having significantly higher scores than 
women. Men also reported to play Pokémon Go more frequently than women t(593) = 3.06, p 
= .002. Regarding residence, it was found that players who lived in county towns, other towns 
and villages yielded higher scores on the Skill Development (F(620)= 2.66, p = .05) and 
Boredom (F(620)  = 3.21, p = 0.02) motives than those who lived in the capital city. Participants 
with higher educational levels played less and showed lower motivational levels in the majority 
on the MOGQ-PG motivational dimensions, except for the Recreation, Outdoor Activity and 
Nostalgia. In line with this result, weak but significant associations showed between age and 
the Social, Escape, Competition, Coping, Fantasy, Nostalgia, and Boredom motives (the 
strength of correlations were between -0.10 and -0.23, p < 0.05). Finally, those who had been 
fans of Pokémon anime prior to the introduction of Pokémon Go (Old Pokémon Fans), played 
more and scored higher on all motivational factors except for the Competition motive, in which 
the mean score-difference between Old Pokémon Fans and New Pokémon Fans was not 
statistically significant. The greatest difference in the mean scores of these two groups was 
observed in the Nostalgia motivation (MOld Pokémon Fans = 4.21, SD = 0.94; MNew Pokémon Fans = 2.74, 
SD = 1.29).  
 
Table 2 
Descriptive statistics and group comparisons in Sample 1 (N = 621) 
  
Gender 
 
Residence 
 
 
 
  
 
  
Total 
(N = 621) 
Male 
(n = 280) 
Female 
(n = 341) t 
Capital 
city 
(n = 171) 
County 
towns 
(n = 72) 
Other 
towns 
(n = 274) 
Villages 
(n =104) F 
Hi  
ed  
(n   
 
 
 
   
 
 
 
    
 
 
  
   
 
 
  
     
Frequency of 
playing 
10.42 
(12.22) 
12.07 
(12.16) 
9.07 
(12.12) 3.06** 
10.95 
(12.25)a 
8.32 
(8.11)a 
11.03 
(13.34)a 
9.42 
(11.39)a 1.27 
8.  
(8  
 
 
 
  
 
 
 
  
Social 
2.34 
(1.11) 
2.53 
(1.17) 
2.18 
(1.03) 3.97*** 
2.28 
(1.08)a 
2.52 
(1.05)a 
2.33 
(1.11)a 
2.33 
81.19)a 0.86 
2.0  
(1  
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Escape 
2.02 
(1.06) 
1.95 
(1.10) 
2.08 
(1.03) -1.56 
1.91 
(0.97)a 
2.04 
(1.01)a 
2.08 
(1.12)a 
2.03 
(1.07)a 0.94 
1.7  
(0  
 
 
 
  
 
 
 
  
Competition 
2.45 
(1.24) 
2.71 
(1.30) 
2.23 
(1.13) 4.83*** 
2.37 
(1.22)a 
2.36 
(1.23)a 
2.51 
(1.28)a 
2.48 
(1.15)a 0.54 
2.  
(1  
 
 
 
  
 
 
 
  
Coping 
2.27 
(0.96) 
2.23 
(0.97) 
2.30 
(0.95) -0.80 
2.14 
(0.89)a 
2.24 
(0.81)a 
2.32 
(1.03)a 
2.35 
(0.99)a 1.54 
1.9  
(0  
 
 
 
  
 
 
 
  
Skill Development 
1.95 
(0.95) 
1.92 
(0.96) 
1.98 
(0.95) -0.74 
1.79 
(0.89)a 
1.99 
(0.90)b 
1.99 
(0.98)b 
2.09 
(0.99)b 2.66* 
1.7  
(0  
 
 
 
  
 
 
 
  
Fantasy 
2.23 
(1.16) 
2.20 
(1.15) 
2.25 
(1.16) -0.53 
2.06 
(1.09)a 
2.21 
(1.15)a 
2.29 
(1.18)a 
2.38 
(1.18)a 2.04 
1.9  
(1  
 
 
 
  
 
 
 
  
Recreation 
4.00 
(0.87) 
3.93 
(0.89) 
4.06 
(0.85) -1.79 
4.02 
(0.87)a 
4.08 
(0.71)a 
3.96 
(0.92)a 
4.02 
(0.86)a 0.44 
3.9  
(0  
 
 
 
  
 
 
 
  
Outdoor Activity 
3.00 
(1.24) 
2.90 
(1.24) 
3.08 
(1.24) -1.83 
2.89 
(1.22)a 
3.19 
(1.13)a 
3.00 
(1.27)a 
3.04 
(1.27)a 1.09 
2.9  
(1  
 
 
 
  
 
 
 
  
Nostalgia 
3.57 
(1.32) 
3.53 
(1.30) 
3.61 
(1.33) -0.81 
3.43 
(1.40)a 
3.74 
(1.26)a 
3.58 
(1.29)a 
3.68 
(1.28)a 1.23 
3.4  
(1  
 
 
 
  
 
 
 
  
Boredom 
2.80 
(1.12) 
2.76 
(1.19) 
2.83 
(1.06) -0.78 
2.66 
(1.04)a 
2.88 
(1.11)b 
2.77 
(1.16)b 
3.08 
(1.12)b 3.21* 
2.4  
(1  
 
 
 
  
 
 
 
  
Notes.* p< .05; ** p <.01; *** p <.001 
Different subscript letters (a, b, c) in the same row represent significant (p < .05) difference 
between the mean scores, whereas same subscript letters in the same row represent non-
significant difference between the mean scores according to the post-hoc Tukey test of one-
way ANOVA. 
 
3. Study 2 
3.1. Introduction 
The aim of the second study was to explore the associations between Pokémon Go 
playing motivations, impulsivity, and problematic gaming. The associations between online 
gaming motivations and problematic online gaming, and the relationships between impulsivity 
and problematic online gaming have already been explored separately (Király et al., 2015; Liau 
et al., 2015; Metcalf & Pammer, 2014; Nuyens et al., 2016). However, no prior studies have 
examined impulsivity, motivations, and problematic gaming simultaneously. Therefore, the 
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second aim of the present study was to test an integrated regression model including impulsivity 
as a personality-related predictor, andthe motivations of playing Pokémon Go as a more 
proximal predictor of problematic Pokémon Go playing. 
 
3.2. Methods 
3.2.1. Participants and Procedure 
 Data was gathered in the same online groups as that in Study 1 in November 2016, after 
the peak Pokémon Go’s popularity had subsided in Hungary. In the present study, after reading 
the informed consent and agreeing to participate, respondents were first presented with 
demographic and Pokémon Go-specific questions, followed by scales assessing gaming 
motivations, problematic use, and impulsivity. 
 A total of 510 Hungarian participants (females = 225, 44.12%) participated in the 
research. Participants were aged between 18 and 63 years (Mage = 26.64, SDage = 7.80). All of 
them were active Pokémon Go players at the time of the study (see the frequency of gaming in 
Table 3). 
 
3.2.2. Measures 
3.2.2.1. MOGQ-PG. The same measure—with 37 items and 10 factors—was 
administered as in Study 1. 
3.2.2.2. Problematic Online Gaming Questionnaire – Short Form (POGQ-SF). 
Problematic Pokémon Go playing was assessed with the 12-item version of the POGQ 
(Demetrovics et al., 2012), assessing the six components of problematic gaming (i.e., 
preoccupation, immersion, withdrawal, overuse, interpersonal conflicts, and social isolation) 
on the basis of both empirical and theoretical content. For the purpose of the present study, the 
items were adapted specifically to assess the problematic use of Pokémon Go (e.g., How often 
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do you neglect other activities because you would rather play Pokémon Go?” Participants were 
asked to answer on a five-point scale (1 = never; 5 = always). The items were summed to have 
a single score of problematic use with higher scores indicating more serious problems (α = .88). 
3.2.2.3. UPPS-P Impulsivity Scale – Short Version (UPPS-P). This version of the scale 
(Billieux et al., 2012) contains 20 items and assesses the impulsivity of the respondents on the 
basis of five dimensions: Negative Urgency (four items, e.g., “When I am upset I often act 
without thinking”, α = .86), Positive Urgency (four items, e.g., “When I am really excited, I 
tend not to think on the consequences of my actions.”, α = .77), Sensation Seeking (four items, 
e.g., “I generally seek new and exciting experiences and activities”, α = .76), Lack of 
Premeditation (four items, e.g., “I usually think carefully before doing anything”, α = .81), and 
Lack of Perseverance (four items, e.g., “I finish what I start.”, α = .80) with latter two factors 
being reverse scored. Participants answered on a four-point scale (1 = agree strongly; 4 = 
disagree strongly). 
 
3.2.3. Statistical analysis 
The structural analyses were performed with Mplus 7.3, while the rest of the analyses 
were performed using SPSS 22 (IBM SPSS Inc., Chicago, Illinois). Regression analyses were 
chosen to investigate the effects of the predictor variables (i.e., Pokémon Go playing 
motivations and impulsivity) on the outcome variable (i.e., problematic Pokémon Go playing). 
Preliminary analyses were conducted to ensure that the assumptions of these analyses (i.e., 
normality and multicollinearity of the data) were not violated. 
 
3.3. Results 
3.3.1. Descriptive statistics 
 
RUNNING HEAD: MOTIVES BEHIND AUGMENTED REALITY GAMES: POKÉMON GO 19 
Similar to the results from the first sample, the highest mean scores were found in the Recreation 
and Nostalgia motives (see Table 3). Significant gender differences were observed in the 
Competition (t(497) = 5.28, p< .001) and Nostalgia motives (t(508) = 2.21, p = 0.03) with men 
having higher scores, whereas female participants scored higher on the Recreation (t(508) = -
2.78, p = .006) and Outdoor Activity (t(508) = -1.95, p =.05) motives compared to male players. 
Furthermore, significant differences were found in the motivational levels of players regarding 
residence. Again, players who lived in county towns, other towns, and villages had higher 
scores on the Skill Development (F(509) = 5.79, p = .001) and Boredom (F(509) = 7.87, p < 
.001) motives than those who lived in the capital city as well as on the Competition (F(509) = 
3.57, p = .01) and Outdoor Activity motives (F(509) = 2.92,  p = .03). Similar to the results in 
the first data collection, it was found that highly educated players had significantly lower scores 
on the Social (F(509) = 4.77, p = .009), Skill Development (F(509) = 3.55, p = .03) and Fantasy 
motives (F(509) = 4.51, p = .01) as well as on the Nostalgia motive (F(509) = 4.59, p = .01). 
Age was significantly associated with four motivational factors: Social (r = -.21, p < .001), 
Fantasy (r = -.14, p = .002), Nostalgia (r = -.39, p < .001), and Boredom (r = -.25, p < .001). As 
in Study 1, Old Pokémon Fans again scored higher on the majority of Pokémon Go playing 
motivations, and the greatest mean score-difference was observed in the Nostalgia motivation 
(MOld Pokémon Fans = 3.89, SD = 1.16; MNew Pokémon Fans = 2.51, SD = 1.26). 
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Table 2 
Descriptive statistics and group comparisons in Sample 2 (N = 510) 
  
Gender 
 
Residence 
 
Education 
 
Fan groups 
 
  
Total 
(N = 510) 
Male 
(n = 285) 
Female 
(n = 225) t 
Capital 
city 
(n = 175) 
County 
towns 
(n = 58) 
Other 
towns 
(n = 196) 
Villages 
(n = 81) F 
Higher 
education 
(n = 145) 
High 
school 
degree 
(n = 317) 
Primary 
school 
degree 
(n = 48) F 
Old 
Pokémon 
fans  
(n = 257) 
New 
Pokémon 
fans  
(n = 187) t  
Frequency of 
playing 
12.05 
(13.79) 
13.10 
(14.52) 
10.74 
(12.73) 
1.92 11.97 
(13.00)a 
12.02 
(13.13)a 
12.60 
(15.94)a 
10.94 
(10.04)a 
0.28 11.68 
(12.34)a 
11.96 
(14.32)a 
13.83 
(14.62)a 
0.45 12.38 
(14.34) 
11.44 
(13.76) -0.69 
Social 
2.06 
(1.01) 
2.12 
(1.02) 
1.98 
(1.00) 
1.52 1.90  
(0.91)a 
2.16 
(1.00)a 
2.17 
(1.05)a 
2.07 
(1.10)a 
2.44 1.88 
(0.91)a 
2.10 
(1.02)ab 
2.36 
(1.15)b 
4.77** 2.10 
(1.03) 
2.10 
(1.01) 0.01 
Escape 
1.84 
(1.00) 
1.80 
(0.95) 
1.90 
(1.06) 
-1.14 1.76  
(0.94)a 
2.05 
(1.10)a 
1.79 
(0.95)a 
1.99 
(1.16)a 
1.97 1.78 
(0.98)a 
1.86 
(1.02)a 
1.89 
(0.97)a 
0.40 1.95 
(1.08) 
1.69 
(0.87) -2.76** 
Competition 
2.57 
(1.19) 
2.77 
(1.21) 
2.22 
(1.11) 
5.28*** 2.32  
(1.09)a 
2.66 
(1.27)b 
2.56 
(1.19)b 
2.81 
(1.28)b 
3.57* 2.39 
(1.16)a 
2.59 
(1.20)a 
2.54 
(1.25)a 
1.41 2.63 
(1.21) 
2.43 
(1.15) -1.71 
Coping 
2.27 
(0.97) 
2.21 
(0.97) 
2.34 
(0.96) 
-1.49 2.19  
(0.93)a 
2.36 
(0.94)a 
2.23 
(0.95)a 
2.48 
(1.00)a 
2.05 2.20 
(0.93)a 
2.29 
(0.98)a 
2.33 
(0.97)a 
0.50 2.39 
(1.02) 
2.10 
(0.88) -3.21** 
Skill 
Development 
1.84 
(0.95) 
1.85 
(0.97) 
1.82 
(0.92) 
0.29 1.62  
(0.78)a 
1.95 
(0.94)ab 
1.90 
(1.00)b 
2.09 
(1.07)b 
5.79** 1.68 
(0.85)a 
1.88 
(0.98)ab 
2.05 
(0.96)b 
3.55* 1.97 
(1.02) 
1.70 
(0.81) -3.12** 
Fantasy 
1.88 
(1.04) 
1.93 
(1.06) 
1.81 
(1.00) 
1.26 1.73  
(0.90)a 
1.94 
(1.09)a 
1.89 
(1.06)a 
2.10 
(1.18)a 
2.43 1.72 
(0.90)a 
1.90 
(1.07)ab 
2.22 
(1.13)b 
4.51* 2.05 
(1.10) 
1.75 
(0.96) -3.05** 
Recreation 
4.26 
(0.73) 
4.18 
(0.75) 
4.36 
(0.70) 
-2.78** 4.31  
(0.69)a 
4.41 
(0.69)a 
4.16 
(0.77)a 
4.26 
(0.72)a 
2.37 4.23 
(0.93)a 
4.26 
(0.73)a 
4.32 
(0.75)a 
0.25 4.34 
(0.70) 
4.13 
(0.76) -3.12** 
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Outdoor 
Activity 
3.01 
(1.24) 
2.92 
(1.20) 
3.13 
(1.28) 
-1.95* 2.81  
(1.24)a 
2.99 
(1.21)b 
3.09 
(1.23)b 
3.26 
(1.21)b 
2.92* 3.05 
(1.27)a 
3.00 
(1.24)a 
3.00 
(1.10)a 
0.08 3.09 
(1.26) 
2.90 
(1.20) -1.60 
Nostalgia 
3.06 
(1.43) 
3.18 
(1.45) 
2.89 
(1.49) 
2.21* 2.86 
(1.49)a 
3.17 
(1.50)a 
3.07 
(1.48)a 
3.36 
(1.37)a 
2.28 2.74 
(1.47)a 
3.18 
(1.45)b 
3.17 
(1.50)ab 
4.59* 3.89 
(1.16) 
2.51 
(1.26) 
-
11.93*** 
Boredom 
2.59 
(1.07) 
2.60 
(1.06) 
2.57 
(1.10) 
0.24 2.34 
(1.00)a 
2.57 
(1.04)abc 
2.63 
(1.08)b 
3.02 
(1.13)c 
7.87*** 2.46 
(1.12)a 
2.65 
(1.07)a 
2.56 
(0.96)a 
1.59 2.71 
(1.06) 
2.59 
(1.03) -1.14 
 
Notes. Different subscript letters (a, b, c) in the same row represent significant (p < .05) difference between the mean scores, whereas same 
subscript letters in the same row represent non-significant difference between the mean scores according to the post-hoc Tukey test of one-way 
ANOVA  
* p < .05; ** p < .01; *** p < .001 
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3.3.2. Cross-validation of the factorial structure of the MOGQ-PG 
For the purposes of further confirmation of the factor structure and internal consistency, 
before assessing the associations between the central construct (i.e., motivations) and other 
related constructs (i.e., problematic use and impulsivity), the factor structure of the MOGQ-PG 
was examined. This examination further supported the adequacy of this scale (χ2 = 1459.383; 
degrees of freedom = 584; p < .001; CFI = .965; TLI = .960; RMSEA = .054 [.051 – .058]). 
Factor loadings (λ = .64 to .99), inter-factor correlations (r = .12 to .86) and internal consistency 
indices (α = .69 to .94) were similar to that of Study 1 (see Table 4). 
 
Table 4 
Parameter estimates, descriptive statistics and reliability indices for the Online Gaming 
Questionnaire-Pokémon Go extension (MOGQ-PG) on Sample 2 (N = 510) 
I play Pokémon Go… α 
Descriptive statistics Factor 
loadings Range Mean SD 
Social .86 1-5 2.06 1.01  
1. … because I can get to know new people     .91 
10. … because I can meet many different people     .95 
21. … because it is a good social experience     .74 
32. … because gaming gives me company     .91 
Escape .86 1-5 1.84 1.00  
2. … because gaming helps me to forget about daily 
hassles 
    .83 
12. … because it makes me forget real life     .85 
22. … because gaming helps me escape reality     .91 
33. … to forget about unpleasant things or offences     .87 
Competition .90 1-5 2.57 1.19  
4. … because I enjoy competing with others     .85 
13. … because I like to win     .87 
23. … because it is good to feel that I am better than 
others 
    .88 
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34. … for the pleasure of defeating others     .95 
Coping .80 1-5 2.27 0.97  
6. … because gaming helps me get into a better 
mood 
    .73 
15. … because it helps me get rid of stress     .78 
25. … because it helps me channel my aggression     .82 
35. … because it reduces tension     .85 
Skill development .87 1-5 1.84 0.95  
7. … because gaming sharpens my senses     .83 
17. … because it improves my skills     .83 
26. … because it improves my concentration     .91 
36. … because it improves my coordination skills     .85 
Fantasy .82 1-5 1.88 1.04  
8. … because I can do things that I am unable to do 
or I am not allowed to do in real life 
    .64 
18. … to feel as if I was somebody else     .87 
28. … to be somebody else for a while     .89 
37. … because I can be in another world     .86 
Recreation .69 1-5 4.26 0.73  
9. … for recreation     .80 
19. … because it is entertaining     .78 
30. … because I enjoy gaming     .74 
Outdoor activity .91 1-5 3.01 1.24  
11. … because it gets me moving     .89 
24. … because I spend more time in the fresh air     .88 
29. … because it provides the daily dose of exercise     .89 
31. … because I can get out of the house     .91 
Nostalgia .94 1-5 3.06 1.43  
5. … because it reminds me of my childhood     .80 
16. … it is nostalgic     .94 
27. … it brings up old memories     .90 
Boredom .76 1-5 2.59 1.07  
3. … at least I am not bored meanwhile     .69 
14. … otherwise I would be bored     .87 
20. … time goes faster     .77 
Note.α = Cronbach’s alpha value; SD = standard deviation. The instruction and scoring was the 
same as in the case of Study 1. 
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3.3.2. Associations between Pokémon Go playing motivations, problematic use, and impulsivity 
Correlations between the examined variables can be seen in Table 5. They indicate 
relatively weak associations between motivational dimensions and the different aspects of 
impulsivity. In order to examine the associations between impulsivity in general and Pokémon 
Go playing motivations, a hierarchical regression analysis was carried out in which the predictor 
variables were three demographic variables (age, gender, level of education) in the first step, 
then in the second step the Pokémon Go motivational variables were inserted and the outcome 
variable was the composite score of the UPPS-P Impulsivity Scale. On the basis of the 
regression results, it can be seen that none of the Pokémon Go motivational variables were 
significantly related to impulsivity (see Table 6). According to the correlations in Table 5, 
escapism, competition, coping, skill development, and fantasy motivations were more strongly 
related to problematic gaming than the impulsivity dimensions. 
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Table 5 
Inter-correlations between the examined variables  
 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) 
(1) Social —                
(2) Escape .34** —               
(3) Competition .31** .28** —              
(4) Coping .35** .70** .29** —             
(5) Skill 
Development .44
** .50** .34** .57** —            
(6) Fantasy .31** .64** .28** .53** .58** —           
(7) Recreation .25** .24** .20** .41** .31** .24** —          
(8) Outdoor .36** .33** .15** .41** .43** .23** .31** —         
(9) Nostalgia .21** .20** .10* .24** .26** .35** .21** .15** —        
(10) Boredom .23** .35** .16** .33** .25** .29** .16** .25** .20** —       
(11) Neg. Urgency .08 .13** .13** .11* .10* .08 .02 .04 .05 .10* —      
(12) Pos. Urgency .13** .15** .14** .17** .14** .13** .05 .03 .06 .07 .69** —     
(13) Lack of Premed. .10* .08  -.01 .07 .03 .01 -.03 -.01 -.03 .01 .33** .31** —    
(14) Lack of Persev. .12** .13** -.02 .11* .05 .07 -.01 .07 -.06 .06 .14** .14** .48** —   
(15) Sens. Seeking .18** .02 .22** .08 .20** .09 .02 -.03 .08 .02 .30** .41** -.04 -.16** —  
(16) Impulsivity .18*** .16*** .15** .15** .17*** .12* .02 .03 .04 .08 .81*** .82*** .61*** .44*** .50*** — 
(17) POGQ .31** .38** .34** .39** .38** .36** .18** .26** .07 .20** .15** .17** .12** .17** .09 .21*** 
Note. Neg. Urgency = UPPS, Negative Urgency; Pos. Urgency = UPPS Positive Urgency; Lack of Premed. = UPPS Lack of Premeditation; Sens. 
Seeking = UPPS Sensation Seeking; Impulsivity = All UPPS subscales; POGQ = Problematic Online Gaming Questionnaire;  
*p< .05; **p< .01; *** p< .001 
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Table 6 
Regression model of impulsivity with demographic variables and Pokémon Go motivations as 
predictors 
 Unstandardized Standardized  
 B Std. Error β t 
Step 1 (Adjusted R2 = .033)     
(Constant) 2.55 0.10  25.67 
Gender 0.02 0.04 .02 0.54 
Age 0.07 0.01 -.13** -2.88 
Level of education -0.06 0.02 -.13** -2.82 
Step 2 (Adjusted R2 = .067)     
(Constant) 2.41 0.17  14.54 
Gender 0.04 0.04 .04 0.88 
Age -0.01 0.01 .12* -2.40 
Level of education -0.05 0.02 -.10* -2.30 
MOGQ-PG Social 0.04 0.02 .10† 1.89 
MOGQ-PG Escapism 0.02 0.03 .05 0.78 
MOGQ-PG Competition 0.03 0.02 .08 1.61 
MOGQ-PG Coping 0.04 0.03 .11† 1.70 
MOGQ-PG Skill development 0.04 0.03 .08 1.31 
MOGQ-PG Fantasy -0.03 0.03 -.06 -0.94 
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MOGQ-PG Recreation -0.03 0.03 -.06 -1.13 
MOGQ-PG Outdoor activity -0.03 0.02 -.07 1.38 
MOGQ-PG Nostalgia -0.02 0.02 -.05 -0.97 
MOGQ-PG Boredom -0.01 0.02 -.01 -.19 
Note.UPPS-P = UPPS-P Impulsivity Scale; MOGQ = Motives for Online Gaming 
Questionnaire 
† p< .10; * p< .05; ** p< .01;***p< .001. 
 
In the next step of the analyses, hierarchical regression analysis (see Table 7) was 
performed in which problematic Pokémon Go use was the outcome variable and impulsivity 
factors were entered in the first step, whereas Pokémon Go playing motivations were entered 
in the second step as predictors. The total explained variance of the first and the second model 
was 4.4% and 25.7%, respectively. In the overall model, the strongest predictor was the 
Competition motivation (β = .19, p < .001), followed by the Fantasy motivation (β = .12, p < 
.05) and Lack of Perseverance (β = .09, p< .05), while other variables had tendentious or non-
significant effect on problematic Pokémon Go playing. 
 
Table 7 
Regression model of Pokémon Go motivations, problematic gaming, and impulsivity 
 Unstandardized Standardized  
 B Std. Error β t 
Step 1 (Adjusted R2 = .044)     
(Constant) 1 0.14  6.97 
UPPS-P Negative urgency 0.02 0.04 .03 0.52 
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UPPS-P Positive urgency 0.08 0.05 .10 1.56 
UPPS-P Lack of premeditation 0.01 0.05 .01 0.22 
UPPS-P Lack of perseverance 0.16 0.05 .15** 3.06 
UPPS-P Sensation seeking 0.05 0.04 .06 1.22 
Step 2 (Adjusted R2 = .257)     
(Constant) 0.56 0.19  2.93 
UPPS-P Negative urgency 0.01 0.04 .02 0.36 
UPPS-P Positive urgency 0.04 0.05 .05 0.85 
UPPS-P Lack of premeditation 0.03 0.04 .03 0.73 
UPPS-P Lack of perseverance 0.09 0.05 .09* 2.00 
UPPS-P Sensation seeking -0.01 0.04 -.01 -0.28 
MOGQ-PG Social 0.05 0.03 .09† 1.93 
MOGQ-PG Escapism 0.05 0.04 .08 1.23 
MOGQ-PG Competition 0.10 0.02 .19*** 4.55 
MOGQ-PG Coping 0.06 0.04 .10† 1.68 
MOGQ-PG Skill development 0.06 0.04 .09 1.62 
MOGQ-PG Fantasy 0.07 0.03 .12* 2.04 
MOGQ-PG Recreation -0.01 0.04 -.01 -0.23 
MOGQ-PG Outdoor activity 0.03 0.02 .06 1.37 
MOGQ-PG Nostalgia -0.03 0.02 -.08† -1.79 
MOGQ-PG Boredom 0.01 0.02 .02 0.52 
Note.UPPS-P = UPPS-P Impulsivity Scale; MOGQ = Motives for Online Gaming 
Questionnaire 
† p< .10; * p< .05; ** p< .01;***p< .001. 
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4. General discussion 
Pokémon Go is the first augmented reality game to attract millions of players worldwide 
within a few weeks after its release on Android and iOS devices. Indeed, Pokémon has emerged 
as the second most successful videogame-based franchise after the Mario Brothers (Boyes, 
2007). The popularity of Pokémon Go raises the question as to what motives drive players to 
engage in this augmented reality game. The aim of the present study was to explore the 
motivations underlying the playing of Pokémon Go, building on the previously established 
online gaming motives alongside new Pokémon Go-specific motivational dimensions. Due to 
the comprehensive nature of the MOGQ (Demetrovics et al., 2011) providing a wide range of 
online gaming motives, this assessment instrument was used to explore the motivations of 
Pokémon Go players in addition to the new factors derived from the qualitative component of 
the study prior to survey administration. 
Based on theoretical considerations and the qualitative data collected from Pokémon Go 
players, three further motivational factors were identified in addition to the existing dimensions 
of the MOGQ. In order to test the psychometric properties of the integration of the original 
MOGQ factors along with the new ones, confirmatory factor analysis was performed on the 10-
factor model of Pokémon Go gaming motivations, and results showed that all factors had good 
internal consistency and demonstrated adequate fit to the data. Therefore, the present study was 
able to identify, define, and confirm the factor structure of the more comprehensive scale of 
Pokémon Go playing motivations. In addition to the seven original factors of the MOGQ, three 
new factors were identified: Outdoor Activity, Nostalgia, and Boredom. These motivations 
based on empirical research also matched those listed in speculative populist articles on the 
reasons why Pokémon Go is so popular with players (e.g., Griffiths, 2016). 
Similar to previous studies (e.g., Demetrovics et al., 2011; Király et al., 2015), the 
strongest motive for Pokémon Go players was recreation, which was one of the seven 
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motivational dimensions of the original MOGQ. This factor refers to players’ motivation to 
relax and enjoy the entertaining aspects of the game. Conversely, the lowest scores were 
observed in the case of skill development and escapism motives (similar to Király et al., 2015). 
Therefore, escaping from reality was not a strong motivation for the respondents to engage in 
this augmented reality game. Besides escapism, skill development had similarly low scores, 
reflecting that players had not been playing Pokémon Go primarily for developing their 
cognitive, visual, and/or other skills. However, Pokémon Go players scored high on the newly 
identified motivational dimensions, highlighting the importance of these factors in the 
understanding of the motives for playing this game. 
Additionally, it was found that men consistently showed higher motivational levels for 
competing behaviors in Pokémon Go than women across the two studies. This result was 
consistent with those findings reported by Demetrovics et al. (2011). Furthermore, players who 
lived in the capital city had lower motivational levels in skill development and boredom 
compared to those who lived in towns or villages. This result may be explained by the limited 
opportunities for leisure activities there. Moreover, highly educated and older players were less 
motivated in several aspects of playing motives in both studies (e.g., social, fantasy, nostalgia, 
and boredom motivations). 
Regarding the newly identified motives in the MOGQ-PG, the factor of Outdoor 
Activity comprised items emphasizing the positive effects of moving, walking out of the house, 
and breathing some outside fresh air when playing the game. Portable handheld devices are 
practical, and allow players to walk in the park, or travel by public transportation while seeking 
out Pokémon species to catch in the game. This is supported by the meta-analysis of Fanning, 
Mullen, and McAuley (2012) who found that mobile devices were effective in enhancing 
physical activities. The authors provided an overview of 11 studies on the use of mobile devices 
for maintaining physical health, and concluded that smartphone technology can promote 
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physical health behaviors by monitoring users’ physical activity, and thus providing feedback 
for their physical health status, which facilitates further health efforts. Regarding this factor, 
gender difference was observed only in the second study, which was conducted after the 
Pokémon Go fever. This motive was relatively important for the players as it had the third 
highest mean score out of the 10 motivational factors in both studies. 
Second, Nostalgia was an important motive for those who had been fans of Pokémon 
prior to the introduction of Pokémon Go. These players emphasized that Pokémon Go revived 
old memories of their childhood. Indeed, the animated television series building on the 
Pokémon franchise was very popular amongst Hungarian children at the age of 4-7 years in the 
early 2000s (Soromjai, 2000). At this time, the Pokémon series attracted millions of young 
viewers worldwide (Tobin, 2004). In line with this, the results of a recent survey indicated that 
78% of Pokémon Go players were between 18 and 34 years (Smith, 2016), explaining the 
importance of this source of motivation for this age cohort. Similar to Pokémon Go, nostalgia 
has been identified as a driving force in other types of games that also have a history (e.g., 
platform games such as Mario Brothers) (Sloan, 2014; Suominen, 2008). Moreover, the 
Nostalgia factor had the second highest mean score out of the other motivation factors in both 
studies. 
Finally, Boredom was identified as the third new motivational factor related to Pokémon 
Go. This motivational dimension comprises items describing individuals who choose to play 
Pokémon Go in order to avoid being bored. In online gaming research, mainly qualitative 
studies have emphasized the importance of boredom as a source of playing motivation (e.g., 
Hussain & Griffiths, 2009; Wan & Chiou, 2006). Given that Pokémon Go is mostly played on 
mobile devices, this function of passing time during walking, or when they have nothing better 
to do is similar to the motives reported by Hjorth and Richardson (2009), who found that 80% 
of respondents preferred playing mobile games while they were traveling and in a state of 
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boredom. In relation to demographic variables, no gender difference was found on this motive. 
Finally, the mean score of the Boredom factor was higher than the mean scores on six of the 
seven original motivational dimensions but lower than the scores of the Recreation, Nostalgia, 
and Outdoor Activity factors in both studies. 
Similar to the inter-correlations of factors observed in the original seven motivational 
factor structure (Demetrovics et al., 2011), all factors in the new instrument were significantly 
related, and the pattern of associations were similar to the original relations. Considering the 
findings of Table 5, relatively strong correlations were found between Coping, Escapism, and 
Fantasy. According to a previous study (Király et al., 2015), these three motivational factors 
were the strongest predictors of problematic gaming (for an overview, see Kuss & Griffiths, 
2012). It is possible that in the case of Pokémon Go, these three factors may also be useful in 
assessing the motivational basis of problematic use.  
According to the correlational results, the UPPS-P factors were weakly related to the 
MOGQ-PG motivational factors. The results supported the hypothesized expectations (based 
on Király et al., 2015) because escapism and competition were both positively related to the 
majority of the impulsivity factors. However, the correlation pattern did not show a clear-cut 
distinction between adaptive and less adaptive motivational dimensions such as Social, Coping, 
and Skill Development factors were similarly positively correlated with the majority of the 
assessed impulsivity dimensions. Furthermore, according to the regression results, no 
motivational variables were significantly related to the composite score of the UPPS impulsivity 
measure. In sum, impulsivity did not show a strong and consistent relationship pattern with the 
Pokémon Go motives because it was rather unrelated to these motives. 
Regarding the personality background of problematic Pokémon Go use, the examined 
impulsivity dimensions were not found to be strong predictors. In the regression model, among 
the five UPPS-P factors (Billieux et al., 2012), only Lack of Perseverance showed a positive 
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but weak relationship with problematic Pokémon Go use. Lack of Perseverance refers to giving 
up monotonous and boring tasks easily. According to the present results, playing Pokémon 
Go—as an appealing and stimulating game—can become a problematic activity for those 
players who tend to give up boring tasks requiring perseverance.  
Among the motivational variables, only Competition and Fantasy were weak predictors 
of the POGQ. These results partly supported the hypothesized expectations because 
competition was a predictor of problematic use. However, escapism was unrelated to 
problematic Pokémon Go use, despite the fact that prior research has identified escapism as the 
strongest predictor of problematic gaming in the case of MMORPG players (Király et al., 2015). 
According to previous research, players who displayed high level of psychiatric distress tend to 
use online gaming as a source of achievement. For instance, as Király et al. (2015) indicated, it 
is also possible that problematic players may replace “real life” competition achievement with 
competition within the game and achievement. However, alternative explanations are also 
possible. 
For instance, in the MOGQ-PG, the wording of competition items includes 
resultorientation (e.g., “I like to win”), overcoming the opponent (e.g., “for the pleasure of 
defeating others”), feeling superior to others (e.g. “it is good to feel that I am better than 
others”), and one item refers to the enjoyment of competition. These items include both 
hypercompetitive and self-developmental attitudes (Ryckman, Hammer, Kaczor, & Gold, 1990; 
1996) with the dominance of hypercompetitive aspects. Further research should distinguish the 
role of these competitive attitudes in the competition motive of playing online and augmented 
reality games. 
Although the present study has many strengths (such as the diverse online sample and 
the exhaustive statistical analyses), this study is not without limitations. First, the research was 
cross-sectional and survey-based that could result in possible biases (e.g., recall bias, social 
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desirability bias). Longitudinal research would be beneficial because the popularity of Pokémon 
Go has begun to fall since its peak at the time of the first release. Furthermore, the present 
results need to be replicated in culturally diverse countries in order to draw a more solid 
conclusion about the relevance of the new motivational dimensions. The playing habits related 
to Pokémon Go and other AR games could also be examined among adolescents, and studying 
this cohort may also help to identify the potential health-related benefits of augmented reality 
games such as Pokémon Go. For instance, seeking out Pokémon species outside while engaged 
in walking activities could contribute to the mental and physical health of players. The temporal 
stability of motivational patterns could also be investigated in different stages of the popularity 
of this game and across different age groups. Finally, the results of the present research may 
not be generalizable to all AR games, for instance, to those games that do not have a 
longstanding historical background like the Pokémon franchise. 
Despite the specific nature of the MOGQ-PG, the present study serves as the first step 
in the understanding of the underlying motivations of playing AR games. Future studies 
identifying specific motivational factors related to upcoming AR games may further contribute 
to the deeper understanding of gamers’ motivations.  
 
5. Conclusion 
Despite the increasing popularity of AR games such as Pokémon Go, relatively little 
research attention has been paid to examining the underlying motivations of playing AR games. 
The present study explored the motivational patterns of playing Pokémon Go, by extending the 
motivational dimensions of an existing assessment tool, the MOGQ (Demetrovics et al., 2011) 
with three new motivational dimensions emerging (i.e., Outdoor Activity, Nostalgia, Boredom). 
This new measure, the MOGQ-PG, demonstrated good psychometric properties. Recreation, 
Outdoor Activity, Nostalgia, and Boredom were found to be the main motivations for players. 
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Although the results suggest that the motivation of Pokémon Go players decreased in multiple 
aspects, the motives of competition and skill development as well as the need for recreation 
increased. Based on the relative importance of the uncovered new motivational factors, future 
studies should pay attention to these new gaming motives that appear with the widespread 
presence of geo-located smartphone applications. Among these potential motivations three 
were identified and assessed in the present study. If future AR games are similar to Pokémon 
Go, going outside, experiencing nostalgia, and avoiding boredom are also likely to be important 
motivational factors underlying engagement in these games. 
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